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scleroderma attended the emergency department with
a subacute history of minor weight loss, abdominal distension,
and prominent bowel sounds, without a change in bowel habit.
Scleroderma in this patient had been complicated by chronic
intestinal pseudo-obstruction and bacterial overgrowth.
Regular medications included rifaximin 400 mg three times
daily in 4-week pulses, interrupted by 2-week rest periods,
when an oral probiotic was taken. Other medications included
laxatives, promotility agents, calcium supplements, and
a bisphosphonate. She had a history, 5 years previously, of
partial small bowel volvulus, which required laparotomy with
a fibrous band division. Examination revealed a soft, nontender
tympanitic abdomen, with marked distension and an uncom-
plicated incisional hernia at the site of a previous laparotomy.
She had a plain abdominal radiograph, after which she had
a computed tomography (CT) of the abdomen and pelvis
(Figure 1). The CT demonstrated a large volume of free
intraperitoneal gas consistent with extensive pneumo-
peritoneum. There also was extensive retroperitoneal free air
but no signs of visceral perforation, pneumatosis intestinalis,
or pneumatosis coli. The large bowel was dilated but without
evidence of a transition point to suggest mechanical obstruc-
tion. Hematologic and biochemical investigations were unre-
markable. Because the patient was systemically well without
signs of acute peritonitis, she was managed conservatively. At
outpatient follow-up 3 months later, she had persisting
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persistent subdiaphragmatic free air with Rigler’s sign
consistent with persistent pneumoperitoneum.
Diagnosis
Given the clinical context of persistent pneumoperitoneum,
in the continued absence of peritonitis in a patient with known
scleroderma, the diagnosis in this patient was chronic benign
spontaneous pneumoperitoneum.
Discussion
The differential diagnosis of pneumoperitoneum without
peritonitis is wide and may be associated with mechanical
ventilation, pneumothorax and/or pneumomediastinum;
abdominal causes, including pneumatosis intestinalis and/or
coli, or jejunal diverticulosis; postlaparotomy, laparoscopy, or
postperitoneal dialysis; in a minority of cases, no etiology is
found [1,2]. The female genital tract is also a portal for entry
of air into the peritoneal cavity, such as during a pelvic
examination or instrumentation [1].
Chronic benign spontaneous pneumoperitoneum has
infrequently been described in the setting of scleroderma-
related bowel disease, usually presenting with painless
abdominal distension without peritonism in the setting of
normal laboratory findings. The pathogenesis of this condition
is uncertain, and treatment is usually supportive. Typical
imaging findings include the presence of free intra-abdominal
gas with evidence of pneumatosis intestinalis or coli [2].
Pneumatosis refers to the presence of gas in the submucosal or
in the subserosal layer of the bowel wall and is a radiologicll rights reserved.
Figure 1. Axial computed tomographic image through the upper abdomen in
a 71-year-old female patient at initial presentation, demonstrating pneumo-
peritoneum (arrow) and many distended loops of small bowel (arrowheads).
Figure 2. Erect chest radiograph in a 71-year-old female patient 3 months
after initial presentation, demonstrating persistent, large-volume pneumo-
peritoneum (arrows).
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intestinalis has been reported with many conditions, including
primary gastrointestinal conditions, collagen vascular
diseases, and respiratory illnesses. An atypical imaging feature
of scleroderma-related benign spontaneous pneumo-
peritoneum in this case is the absence of visible pneumatosis,
an entity that is evident inmost of the previously reported cases
[3e6].
The predisposition to pneumatosis in patients with sclero-
derma is thought to relate to chronic distension of weakened
hypomotile intestine. An increase in intestinal intraluminal
pressure may force gas through small mucosal defects in the
bowel wall to create the intramural tiny foci of air. The
pneumoperitoneum is believed to result from the full-thickness
dissection of this gas through the bowel wall into the peritoneal
space [1]. In a subgroup of patients with scleroderma, the
pneumatosis can be further potentiated by bacterial over-
growth. In these patients, bacterial invasion of the bowel wall
causes disruption of the mucosal barrier, which allows intra-
luminal gas to dissect through, and bacterial production of gas
results in bowel distension, which compounds the process [1].
In our case, the most likely explanation for the absence of
visible pneumatosis coli and/or intestinalis in the context of
scleroderma-related pneumoperitoneum may be that the intra-
mural air is too subtle to detect on conventional imaging.
Another less likely explanation is that thepatientmayhave been
imaged on each occasion at a time when the pneumatosis had
spontaneously resolved but the pneumoperitoneum stillpersisted [6]. An alternative explanation for the pneumo-
peritoneummaybe recurrentmicroperforations of the intestinal
wall, which allowed gas leakage from the bowel directly into
the peritoneal cavity [3,5].
It should be emphasized, however, that the definitive
labelling of pneumoperitoneum as benign is potentially
hazardous in patients with scleroderma who are on steroid
therapy, because steroids may mask the clinical features of
peritonitis.References
[1] Williams NMA, Watkin DFL. Spontaneous pneumoperitoneum and
other nonsurgical causes of intraperitoneal free gas. Postgrad Med J
1997;73:531e7.
[2] Mularski RA, Sippel JM, Osborne ML. Pneumoperitoneum: a review of
nonsurgical causes. Crit Care Med 2000;28:2638e44.
[3] Ritchie M, Caravelli J, Shike M. Benign persistent pneumoperitoneum
in scleroderma. Dig Dis Sci 1986;31:552e5.
[4] Nakajima A, Koseki Y, Suwa A, et al. Pneumoperitoneum with systemic
sclerosis. Ryumachi 1998;38:825e30.
[5] London NJM, Bailey RG, Hall AW. Spontaneous benign pneumo-
peritoneum complicating scleroderma in the absence of pneumatosis
cystoides intestinalis. Postgrad Med J 1990;66:61e2.
[6] Vischio J, Matlyuk-Urman Z, Lakshminarayanan S. Benign spontaneous
pneumoperitoneum in systemic sclerosis. J Clin Rheumatol 2010;16:
379e81.
